Synthesis of deoxyribonucleic acid (DNA) has been measured as a function of ultraviolet (UV) radiation dose in wild-type and seven UV-sensitive strains of Haemophilus influenzae. At the UV doses used, all strains were able to resume DNA synthesis, even those which are unable to excise pyrimidine dimers from their DNA. These excisionless strains showed longer UV-induced delays in DNA synthesis than all but one of the other strains. The longest delay was shown by DB117, a strain which can excise dimers but which is recombination deficient and unable to rejoin X ray-induced single-strand breaks. All strains showed a progressive decrease in sensitivity as they approached the stationary phase.
The kinetics of postirradiation synthesis of deoxyribonucleic acid (DNA) in Escherichia coli is known to be affected by ability of the cell to repair radiation-induced lesions in DNA (5, 6) . Measurement of DNA synthesis after low doses of ultraviolet (UV) radiation in wild-type and seven UV-sensitive strains of Haemophilus influenzae was undertaken in an attempt to correlate repair kinetics, as indicated by resumption of normal DNA synthesis, with other known properties of these strains. The UV-sensitive mutants, which were isolated in this laboratory, included two which were unable to excise pyrimidine dimers from their DNA, one whose repair deficiency apparently consists of inability to carry out rapid rejoining of single-strand gaps made by its own excision mechanism, and one which is defective in transformation and in sensitivity to X rays (4; J. K. Setlow, M. L. Randolph, M. E. Boling, A. Mattingly, G. Price, and M. P. Gordon, Cold Spring Harbor Symp. Quant. Biol., in press.) MATERIALS AND METHODS H. influenzae strainRd (wild type) and UV-sensitive mutants DB111 through DBI17 were grown to various cell densities as previously described (4) . The cells were centrifuged and resuspended in buffer at a concentration of 5 X 108/ml. A volume of 5 ml of this suspension was irradiated in a 9-cm petri dish under a germicidal lamp (4) . Control and irradiated samples were then diluted by a factor of more than 10 into growth medium. DNA synthesis was measured by uptake of 3H-thymidine into acid-insoluble material from the following mixture kept at 37 C: 0.1 ml cells at about 107/ml in growth medium; 0.003 mc of 3H-thymidine (6.7 c/mmole); 0.01 ml of adenosine (2.5 mg/ml). As in Escherichia coli (3), the addition of adenosine was found to increase the uptake of 3H-thymidine. At regular intervals, 10-,uliter samples were removed from the mixture and processed by the Bollum paper disc method (2) to remove trichloroacetic acid-soluble material. The radioactivity remaining on the discs was counted in a scintillation counter with a toluene-2, 5-bis-[2-(5-tert-butylbenzoxazolyl)]-thiophene scintillator.
RESULTS AND DISCUSSION Figure la Fig. 2 ). After td, synthesis resumes at a normal rate (8) (8) .
The data of Fig. 1 and Table 1 are also consistent with a model in which some of the irradiated cells stop synthesizing DNA altogether while the rest of the population continues normal synthesis. By this model, only about 25 % of the population is synthesizing DNA at the highest UV dose of Fig. 1 . The model can be rejected on the grounds that the survival of wild-type cells irradiated under these conditions is greater than 80%. The data also might be interpreted to mean that all irradiated cells continue to synthesize DNA at a reduced rate. Stationary H. influenzae has a maximum of two chromosomes (1), whereas logarithmically growing cells contain up to four. An irradiated log-phase cell might synthesize DNA at a slower rate than normal, since some of its chromosomes are sufficiently damaged so that they can no longer participate in DNA synthesis, although the survival of the cell is assured by the normally replicating chromosomes. We tenta- tively reject this hypothesis on the grounds that the sensitivity to inhibition of DNA synthesis decreases as the cell population goes towards stationary phase (Fig. 3) (i.e., that some cells stop synthesizing DNA altogether and some synthesize at a reduced rate).
All the strains investigated, wild-type and UVsensitive mutants, were similar in two respects in their synthesis of DNA after UV irradiation: (i) linear dose response (Fig. 2) , and (ii) decrease in sensitivity with approach to stationary phase (Fig. 3) , although the relative decrease was usually smaller than that for DB114 (Fig. 3) . However, the amount of UV-induced delay varied greatly among the strains, as shown in Table 2 , where the strains are compared at a single growth stage. Note that even in the two strains (DB112 and DB116) in which no excision of pyrimidine dimers has been detected (Setlow, J. K., M. L. Randolph, M. E. Boling, A. Mattingly, G. Price, and M. P. Gordon, Cold Spring Harbor Symp. Quant. Biol., in press) DNA synthesis appears to resume after a time, indicating that pyrimidine dimers are not complete blocks to DNA synthesis in H. influenzae. However, the delay in these most UV-sensitive strains by the criterion of inactivation of colony formation is greater than in the other strains, with the exception of DB117. Thus the excision mechanism probably assists in speeding up the resumption of DNA synthesis.
Among the strains examined, DB117 had by far the longest UV-induced delay in DNA synthesis, although it is not one of the most UVsensitive mutants (4; Setlow et al., Cold Spring Harbor Symp. Quant. Biol., in press) and is able to excise pyrimidine dimers. This strain is also deficient in recombination and in rejoining of X ray-induced single-strand breaks (Setlow et Spring Harbor Symp. Quant. Biol., in press), is one of the least sensitive mutants with respect to UV-induced delay in DNA synthesis (Table 2) , although it is of intermediate sensitivity with respect to inactivation of colony formation. Therefore, single-strand breaks of the type expected in DB1 15 are probably not a deterrent to resumption of DNA synthesis, although they may cause DNA to be synthesized incorrectly, thus inactivating the cell.
As calculated from the data of Fig. 1 98, 1969 
